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(57) Abstract 

PROBLEM TO BE SOLVED: To realize a high speed 
processing by providing a buffer for desired bits inside 
a memory controfler, arbitrary setting burst length, 
and reading the data of the second address following the 
first address at the time of readng the first address, 
and temporarily storing the data in the buffer. 

SOLUTION: A buffer for 32 bytes is provided inside a 
memory controller by using a synchronous dynamic 
RAM(SDRAM), and burst length is set as 8, and the data 
of the next address are already frst-read. That is, 
data DO-D3 and D4-D7 for two addresses, that Is. an 
initial address AD1 and a next address AD2 are read tn a 
cache area, and the data D4-D7 of the first-read next 
address AD2 are stared. Then, when the address of the 
block read request of a processor is made coincident 
with the address AD2 of the stored data, the read data 
are returned at a high speed. 



juijTjtfijinn^^ 




COPYRIGHT: (C)1999,JPO 



-1- 



(19>B*B4Mffi- (JP) 



o». & B8 4# St & * <a> 



&M¥U -65920 

(43)&BBB ^11^(1999)3 ^9 0 



(51) IntQ.' »»J«3# 

G 0 6 F 12/04 S 1 0 

G 1 1 G 7/00 3 1 2 
11/407 



F I 

G0 6F 12/04 5 IOC 

G11C 7/00 312Z 

11/34 3 6 2 S 



S3ES^ *»3R »*SifflS3 OL (± 4 H) 



(21) fflH#*f 

(22) ffiBB 



WHT9 -216069 
JpjS9¥(1997)8HHB 



(71) USA 000004123 

B*tt&t*££tt 

SOKIFf ftfflE»l©l*|-Tl 1 # 2 * 

(72) 36W# W 

JW*fftBK*.©l*-TBl#2* B 

(74)««31A «tt «u§ 



(54) B5W©£*0 ^'JWfflWS 



(57) [»»] 

[«fifc#S] SyncronousDRAMfcfflVvC, 
^ i & , j3ybn-5rtt^N'«y7r&Sfts SDRAM?: 
6 4bit 3 JftHfcafe*T . A-*K0fi 




* »v n 



(2) 



^¥1 1-6 5 9 20 



mm 1 ] R*aL/»*a*»frfcff a fc*>«i 
vmtwmwmt h t*«y r-^w 7 r s-ts 

ft. a'-t. r-££ffitfc:|&5£ IX „ «fcjtf>£ 1 <7)7 H U 
X OK < SB 2 or H l/X<0f- 9 £MEf& KOTKl^X 

yriz-^mzmm. W&HW7YVX<r)T—?*& 

mnt&T&comz iztm? h 7 y u-x^Hiriem 2 <or h 

*<7)2.^N'-x^ig^^-i,cttc < fci). friemi 
<7)7Y]/xizm<m2 <?>7 y vx^-t^mm 1 o 

SSHfc:. SyncronousDRAMSrfflWC. ^^USlJtSJ^fi 1 
[0001] 

[0002] 

[*s!*<D8tft] ft*, (DRAM) 

y7*a y-^m^m&^XTMzm 

ztx-fc^mizmmtix^z. z^nRAu^m.^ 
im^&r&Kmmt. mYvxxmzx^-Y 

Hta-f S^ty -fe/Kc 7^AC7?-fe x «T|g^r y - H 
/5-f r- (read/write ) t-Ktfafctt:**. 

frrii, iiHio^ty-t>fi?;n^tT-^<7)^aiL^L 
mzwiw&imm&tix. v&4ttiwmMM 

fcA*. 

[00 03] U>>U l^naffi&ftft<Sa3*l*fc: 

[0004] mm. ftmmzmmtifc** y 

7 h v7.A^fi^(i^T h uxwm 
YvxoimLX-hth'mt-tfbhtf. zo2un7Y 



[0005] BP*>, RAS (row address stobe) Mf 
CAS (clumn address strobe) bfoZtlh 2g£#MSB 

^KWoLfctt, RAS£A?7fSfc, 7H^flW# 

fc, »7Kl/^*H-^)7H^«?fcfflniLT» CA 
S£A2rfSfc, mkm7Y\sZ.ifi7v*1iixl,. 
[0006] Zco£o%m®Lt:7YUX\jj-%m 
f4, TKl'.XV/H-TV?.* (address multiplexing) 

«>. 

[0007] 

KV.*A;Wr&£fcvvt, rn-fe^ifoi^^ ^1 • 

74y#3 2A'>f r-T&ofci^fcte, 64bitX4t 

[0 008] rfitffv\ 7 , n-fc.y-?ti**y-fc/W>><3 
a<07o^^y-K (64bit<DT:?-tX£4E) Srff 
[0 00 9] Clft&ORAS&tfCASOfSffrM 5^ 

is\&#Ktzmmtzttf<£gx\ rasw?;i« 

[0010] RAStfHL^/I^KOi. RASjRAffi 

y - i^mmxh*) » ^ * y t LToiwtt 

*^7y7*WaH^Sft6SSttflJBIBi:*9, It 

amc^^ia^jDW^ix^raT'*)!.. ca 
uxtfy yj-zti. in*wao«7 Y UXXti b IX 

WTYVX^K^OWStW D R A Wi0)rfA 9 )VS$ffl 
14. RAS<rrt4?iV&m\,zWW&ZixX^hK)to. 

Wt^nmfofi^ab'. mstnRKsmitfr 
mtfitmztihzb b%K). 9m<oimitmi<% 

[0011] *ZX-*mili. **V3yha-yft<,Z 
^•y7 7*m-f. mz&<D7YlsXVT-?ZftmX- 

u ntmM&m-t&**vmmm&m&-t*zb 
zmbti. 

[00 12] 

t h t&> iz . p< * y tgmmfftcBfari t* >y b ^ \* 



(3) 



1-65920 



i <r>r f MM® < %2 <07 f vxtyf-f Srfnem 1 
<miwmzi,ztmth r f vxmm 2*>7fu 

££ig&tft. 

[0013] Ja±<0 Jt 1 * 'J « Mtrarffiti . Sy 

ncronousDR AM £fflWt s .X^y aVFo-^rtfcA' 
•y7 7fcWt\ SDRAM*6 4bit vtaWfcfcftiS 
MHfcafe*T. '<<-Xh4>Jt3*K£U *WXOTH 
UAO-f-rS'SrJfcS^U Xax&a*£3»-ft. 

[00 14] 

[oo 1 5] si «i, *»jfc>.x* y *w*ssj* mi 

t-ftfc^**y3VFn-5«!OTLfc*£«>*-f $ 
V/ft-l>(0{)|i;it. 

[0016] MUiC« 7n^.vtli«'J*>f,f 
-**K*!B*«*. *w>o.m®lz. 7n»/?y-F 

(64bit(7)7^-fe^.S-4lH]) fcfroTHft. 

[.00 1 7] UBSLteStandardDRAM^EDODRA 
WC7n.y?!;-F*ff5*&tt. &ftRAS£7?r 
47fc:U **)ttCAS*4EI77'?4 7fc:l/C. EfrS 
Of f -*£**y#£R*atf£kfc*ft. 4 
ECD^tBUS-ffoTV^. £#UcttU SyncronousD 
RAM (JHT. SDRAM) <9%&ti. »67HW^fc 
•J-H-3WHt*i*ikfcJt9. SDRAMftSB 
TTFiowf v? yjty htf&mmz'trbti. a'-x 
Fttffr&^Ttft (C-AS*4H|7^-f ^TC^-isSfS 

[0018] gfc. SDRAMT(iA'-;*h<7)£3 (A* 
(Mutt, Vi^aSBgfcJ^BWWfc 

lassft^ffl <«itf, i, 2, 4. 8)o**J>aK 

-Tft^ktfT'Sft. 

[00 1 9] il*. 64bit CPU#SDRAM$rfflV» 
t^f^^Mtli^, SDRAM£64bit A** 

Dt7Wn 7 ? • y-Ffc*M?**£kfc$r&. 
[00 20] WA^a»?t66MHzlC 
RftLfc*£» 9^^;PT3 2AMhOT-^«c2l* J 
SETl/0*ftfctf>» A7*- V^X{^2 3 7MBit/s 



[0021] hZbtf* SDRAMfctSWCtt. A'-* 

f*£ 8 1 set* z t t*rarc** . *nife»T-te. 

S D R AMT7<-X b 5£ 8 kS5Tf ft 1 1 1 i 0 . <fe 
*7FU*'\tf>7a7? • U-F*fr-»fcR. 8W>7F 
uxor- ? 1 5fcM*-f £ £ k A^fig 
[0022] BP*>, **yay|»Q-9rt«C3 2><4 

07 F V.* A D 2 05 2 O#057 F UXOr- * D 0 ~D 
3, D4~D7**+75'A*WfcBtoaJL"C. jfctt* 
Lfc<JW>7 Fl'XAD 2<0t—? D4— D 7 fcgttlS 
fttf <$W7n-te 7^-co7n 7 7 • U- F 'J ?xx ho 

7FUX*^TV^T-^^7 FWXAD 2 k~gcL 
K^ajL^r-^Sr^3$^jBS-ri»ik* J T# 
ft. fflU &<07F^#**ofc**fctt, 5feS?A3 
fl£r-?t;Mk£ft. 

[0023] miLtzTYl'X'^Wfu*/? ■ y-F# 
«W5Lfc«£. 10B (%I9) 0/0 7? • y-Ff 
it. 9-<M ?^£gLTUftj&\ 2EB (&E) <07? 
•feXTIjL TOfcM* LT rt*>< 7?7 K#i 6*ifcr 
-r?D4~D7£, *<0*4jBfWiirav*fc*>,- 6-9- 

[0024] o4 9. MW47F^* t 7^-feXS*i 
ft*£. ffi&EStt. ^{:6^^T^V^kfci 
ft. ftoT, 6 4/^ F^eSHi, 

tf. lSt^/Koil. 9 + 6 = 1 5) -CfSKSih. 
ftfcfc. A-F«*a#*L*<kfc, A- 7 t-7« 
(is ^284MBit/sect^0, fl*(CJlAT. 20% 

[0025] 

* y a y h o-9 rtf-^ n* -y 7 r ^ ^(c^7 F U 
[HiB<o«#iK«fl] 

[0i 3 *jfi!»o^ j eyii«ri6ri6S:R#rftfcft»^'f 

Sy^-r-hT-*ft. 

[02] RASat^CASOlW^^^ S^Sr^t^'f 
Sy^-r-hTfcft. 

D0~D7—t— ^ 

AD 1 , AD2-7FV"* 



(4) 



ftfflVl 1-65920 



U<-?;u I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 IS 

52 ^iuw^inruuuinjumjuuL 



(CUK) 
SYSAD Nu - ' 



-<g><S><M><ra><@> <S><®><2lXg>- 



SDRAM 



SDRAM 



[02] 



RAS 



CAS 



